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ũ÷:õ��
v
��ÿ��ZûõÎ÷:õãû�<6����*�÷
��û!õ�ÿTÿTF�
V �!��öªûõEü����@õE÷
�)ý)ûù+ÿ��Zù��)÷�ÿ����:õãü�ø-ü	ÿ�û!ö û *+�5��*:ûWü /21F�-ÿÒõ��:ÿ�û�ÿ��E÷%ÿTÿ��Zû)rwû!ørõ��5�B�ZüÒõ4�Zö"�6û!ùF� õ

ÿ��Zûü�ûÊÿ�ûù�ö�ü@��üVýZù��:ýD�:ù�ÿ����:õE÷5�Eÿ��
cosϕ

/3c3�@õEü�û�<6�Zû!õ�ÿ�� ø+�!�¨ÿ{��üF	I�:ù
ϕ = 0

ÿ��)÷�ÿVø4� û����ZüVÿ��Zû(ö��@ü+ÿ��ZõEü+ÿ�÷5��� û(û���K@û!õ4*�÷
���Zû5/
J�ü�üW��K5K:ûWü+û(�'�Þÿ��ZûÓÿT3��ýZù���õEþ&��ýE÷
�@K+��*:û!ù�õ���õ�K#û(<6�E÷�ÿ����@õEü�÷%ù�ûÔÿ����@ü�ûiK5��*@û!ù�õ�� õ�K¯ÿ��Zû¯ý6û!ù�ÿ��Eù��E÷%ÿ����:õ�*5�@ù+ÿ���þ �¨ÿ	ø+/�>@�Zû

õ��:ù�ö�÷5�nþ&�@öªýD�:õEû!õ�ÿVû�<6�E÷�ÿ����@õM��üVû Erý�����þ&� ÿ�/H>@�Zû��:ÿ��Zûù���ü��6û^ÿ�ÿ�ûù&ü+ûû!õ^�røãù�ûWþ&�+K:õ���R ��õ�K1ÿ��E÷%ÿ�����õiG÷U*@û2ü�ýE÷:þ!û5�

∇
2v̂ = iαŵz − iγŵx
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2v̂ = Ω̂

∂Ω̂

∂t
− ε

∂2Ω̂

∂y2
= −i(α̃ cosϕU + α̃ sin ϕW )Ω̂ + i(α̃ cosϕU ′′ + α̃ sin ϕW ′′)v̂ − εα̃2Ω̂
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∂ω̂y

∂t
− ε

∂2ω̂y

∂y2
= −i(α̃ cosϕU + α̃ sin ϕW )ω̂y + i(−α̃ sin ϕU ′ + α̃ cosϕW ′)v̂ − εα̃2ω̂y
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Ω̂ = e−εα̃2te−iα̃ cos ϕt
Γ

v̂ = e−εα̃2t
− iα̃ cosϕtV

ω̂y = e−εα̃2te−iα̃ cos ϕtωy
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2v̂ =

∂2
v

∂y2
− α̃2

v = Γ

∂Γ

∂t
− ε

∂2
Γ

∂y2
= − iα̃ cosϕ(U − 1)Γ− iα̃ sin ϕV Γ + iα̃ cosϕU ′′v
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∂ωy

∂t
− ε

∂2ωy

∂y2
= − iα̃ cosϕ(U − 1)ωy − iα̃ sin ϕU ′v
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v
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ωy
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Γ = α̃Γ1 + α̃2
Γ2 + . . .

v = α̃v1 + α̃2
v2 + . . .

ωy = α̃ωy1
+ α̃2ωy2

+ . . .
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O(α̃)

∂2
v1

∂y2
= Γ1;

∂Γ1

∂t
− ε

∂2
Γ1

∂y2
= 0;

∂ωy1

∂t
− ε

∂2ωy1

∂y2
= 0;

÷:õ��'�E÷%ÿ��:ù��-û!ù
O(α̃2)

�

∂2
v2

∂y2
= −2

∂2
v1

∂y∂Y
+ Γ2

∂Γ2

∂t
− ε

∂2
Γ2

∂y2
= −

∂Γ2

∂τ
+ 2ε

∂2
Γ1

∂y∂Y
+ i cosϕ(U − 1)Γ1 + i cosϕU ′′

v1

∂ωy2

∂t
− ε

∂2ωy2

∂y2
= −

∂ωy1

∂τ
+ 2ε

∂2ωy1

∂y∂Y
+ i cosϕ(U − 1)ωy1

− i sin ϕU ′
v1

g
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v(0, 0, t, τ, T ) = 0
÷%õ;�:�D�5�Zõ;�-û���÷:ü

y → ∞
/

Γ1(y, Y, 0, 0, 0) = Γ0(y)
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Γ2 = Γ3 = . . . = 0
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ωy1

(y.Y, 0, 0, 0) = ωy0
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